ABSTRACT
PREFACE
Traditional methods of surveying land use not only take a large amount of manpower, materials, financial resources, and time but also achieve only low precision (Pan & Qi, 1997) . These methods cannot provide the land resource data and their changes over time to satisfy the requirements of high-speed information technology.
Remote sensing, however, accurately provides geographical landscape information of the earth's surface within a short period of time, so these data are widely used in researching land types and surveying vegetation (Jiang et al., 2002; Jin, 2006; Liu & Jia, 2005) . We have applied Non-Supervised Classification to effectively extract types of land and vegetation from remote sensing data, which provide the scientific basis for researching land types and vegetation along a freeway.
THE ADVANTAGES OF SATELLITE SENSING DATA IN LAND SURVEYING
Satellite sensing data can be used to survey the present condition (including artificial and natural situations) of the varieties of ground. It shows the currentsituation of how society utilizes the surface of the earth, including industrial, residential, and commercial lands (Ma, 1997; Mei et al., 2001 ). Numerous sorting systems have different classifications for the different types of land utilization. The first classification is based on land use, such as farmlands, orchards, woodlands, pastures, residential, industrial, and mining lands, water, and waste land. The secondary classification is based on specific usages, such as farmlands divided into paddy fields, irrigated land, dry land, and vegetable plots. To show regional discrepancies in land use, we can make changes according to local conditions. The work in this paper is based on the Chinese classification scheme: grade 1 and grade 2. It is a primary work, which uses remote sensing data to survey land use in order to understand land quantity and distribution. Whether through naked-eye reading or digital image processing, we have much experience in extracting special features, such as spectrum and space structure features and classification method selection.
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Satellite imaging can also reduce macroscopic natural objects. Satellite data are compound information with very rich content. It can show clearly the land use, types of vegetation, and their spatial patterns (Prol-Ledesma, 1997). We can evaluate land use comprehensively by integrated interpretation, which includes vegetation, land types, man-made buildings, and degree of land usage. This is very helpful in studying freeway construction design, which must have accurate data to avoid mistakes and the necessity of redoing construction work
INTERPRETING LAND USE ALONG A FREEWAY WITH SATELLITE DATA
In order to protect the environment effectively and avoid great ecological destruction along roadways, we have attempted to utilize satellite remote sensing data to interpret land utilization along a freeway. A TM satellite image has been adopted with remote sensing data from the No. 5 satellite on April 13, 2005, using a resolution of 30m. The range is from 116°59′16.90″E to 117°56′59.40″E and from 39°12′54.54″N to 39°21′10.77″N. The wave band of the data is composed of TM 2, TM 3, and TM 4, which correspond with blue, green, and red respectively.
Image classification is the basic principle of each classified information extraction. The image classification is the application of the pattern classification in the image processing, which changes the image data from a two-dimensional gray space to the goal pattern space. The result of classification is to divide the images into several sub-regions according to their different properties.
There are two methods of conventional image classification (Zhao, 2003; Zoran, Nicolae, Talianu, et al., 2005) . （2） Identify special subjects. According to the initial classification, each type of natural object has been differentiated and modified to the specific characteristics of its class. The original contrast satellite images are synthesized by TM2, TM3, and TM4.
（3） Classification and merger. According to the differentiation results above, objects in the same classes have been combined together.
（4） Coloring. Each object has been attached with different colors according to its property.
（5）
The treatment after classification. Because the same natural objects have different spectra and different natural objects have the same spectra, the classification must be improved to raise the precision of the classification.
（6） Statistical analysis. Statistically calculate various classifications.
The satellite image of the remote sensing interpretation land type distribution is shown in Figure 2 . The present situation of land distribution is shown in Table 1 . 
CONCLUSION
There is obvious advantage in using the remote sensing technique to investigate land use. However, this technique has some deficiencies. Because of the precision restriction of the image resolution, it is very difficult to interpret small objects and vegetation. Also, remote sensing images are taken vertically from above, making it difficult to recognize three-dimensional effects. Therefore, remote sensing technique should be combined with other methods, so that land use can be understood completely. With the rapid development of the remote sensing technique, especially with improvement of the satellite image resolution, this technique will become essential in land use surveying.
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